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ABSTRACT 

Three soil samples from the Hunter’s Point Annex, Parcel B, were received at the National 
Air and Radiation Environmental Laboratory (NAREL) for examination to determine the 
radionuclide content of the samples, the particle-size and radionuclide distribution, and to  
perform a preliminary petrographic examination, including heavy-mineral separation. The 
primary objective of this study was to determine the type and nature of radionuclides in the 
soil samples and the likely source of these radionuclides. 

The following conclusions are based on the results of this study: 

1 .  The particle-size distributions of Soil 1, 2, and 3 are very similar (Table 1-1 and 
Figure 4-1). Approximately half the material is in the -16/+200-mesh 
(-1.19/+0.074-mm)   fractions. Much of the remaining material is in the -400-mesh size 
range (<0.038-mm).  Only a small percentage is found in the +16-mesh (>1.19-mm) 
fract ions.  

2 .  Each whole soil sample contains only background quantities of uranium, thorium, and 
radium (Table 2 -1) .  The radionuclide distribution in the soil fractions analyzed are  
typical, with less than 2.5 pCi/g of any isotope of uranium, thorium, and radium. 

3.  The naturally occurring radionuclides measured in the uranium-238 chain, namely 
uranium-238, thorium-230, and radium-226, are in equilibrium, indicating that no 
radionuclide has been enriched or depleted by either artificial or natural means 
(Table 4-1 and Figure 4-2). The same comments can be made for the naturally 
occurring radionuclides measured in the thorium-232 chain, namely, thorium-232, 
radium-228, and thorium-228 (Table 4-2 and Figure 4-3). Considering the nature and 
concentrations of these radionuclides and their decay products, these results indicate 
that these radionuclides are due to natural causes. 

4 .  Petrographic examination of the minerals in the three soil samples indicates that the 
radioactivity is from naturally occurring monazite and zircon (Tables 3-1 and 3-2). 
Very minor amounts may be associated with cinder/slag materials. 
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1.0 Introduction 

Naval Station Treasure Island, Hunter’s Point Annex (formerly the Hunter’s Point Naval 
Shipyard) consists of 965 acres of the Hunter’s Point peninsula on San Francisco Bay 
(DEA94). After World War II, the Naval Radiological Defense Laboratory (NRDL) used the 
area to decontaminate and dispose of ships that participated   in nuclear weapons tests at the 
Bikini Atoll. The NRDL also conducted numerous   radiological studies during that the. In 
1991, elevated gamma activity was discovered in one landfill, in Parcel E, along the southern 
shoreline of the peninsula. The source of contamination was attributed to luminous radium 
dials, metallic discs (buttons) approximately 1 to 1-1/2 inch in diameter, glass beads approxi- 
mately 1/2 inch in diameter, and possibly small flakes of oxidation products from the 
weathered discs and fine-grain glass material from crushed beads. The total volume of 
contaminated soil is estimated to be between 40,000 and 120,000 yd’. Although 
contamination may be, in many cases, essentially point sources within that volume. 

Three soil samples from the Parcel B area, northeast of Parcel E, were sent to the National 
Air and Radiation Environmental Laboratory (NAREL) for examination to determine if the 
radionuclide activity in that area is from a natural source and if the activity is sufficiently low 
to permit unrestricted removal and use of soil. NAREL was asked to perform radionuclide 
analyses, particle-size and radionuclide distribution analyses, and petrographic studies of select 
soil fractions in an attempt to make these determinations. This report presents the results of 
those analyses and studies. 
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